Soft γ-ray repeaters are at determined distances and their positions are known accurately. If observed, afterglows from their soft γ-ray bursts will provide important clues to the study of the so called "classical γ-ray bursts". On applying the popular fireball/blastwave model of classical γ-ray bursts to soft γ-ray repeaters, it is found that their X-ray and optical afterglows are detectable. Monitoring of the three repeaters is solicited.
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Since their discovery nearly thirty years ago, γ-ray bursts (GRBs) have made one of the biggest mysteries in astrophysics, primarily because they have remained invisible at wavelengths other than γ-rays so that the distances are unknown. 1 The recent detection of X-ray, optical and even radio afterglows from some GRBs located by the Italian-Dutch BeppoSAX satellite has opened up a new era. 2, 3 The possible host galaxy of GRB 970228 and the determined redshift 0.835 < z < 2.1 for GRB 970508 strongly indicate a cosmological origin. Fireball model becomes the most popular and successful model for GRBs. After the main GRB, the blastwave generated between the GRB ejecta and the interstellar medium (ISM) provides a natural explanation for the power-law decay of the observed low energy afterglows. 2−4 We call such a GRB scenario as a fireball/blastwave model. However, so few GRBs have been located rapidly and accurately enough for us to search for their afterglows, that the cosmological origin of GRBs and the correctness of the fireball/blastwave model still need more tests. GRBs occurring at a definite distance and in a fixed direction would be ideal for checking the model. Here we suggest that soft γ-ray repeaters (SGRs), whose nature is much clearer, might be good candidates.
As a subtle class of GRBs, SGRs are characterized mainly by their soft spectra and unpredictable recurrences. 5 erg in soft γ-rays. Due to the huge energies, the limited volume, and the small timescale, a fireball seems inevitable before soft γ-rays are emitted, just as for a cosmological GRB. This has led to our suggestion that we could check the fireball model by monitoring the SGR sources.
In fact, let us consider a fireball with a total radiation energy E 41 × 10 41 erg and a radius r 6 ×10 6 cm in thermal equilibrium. 6 The temperature will be T = 113E obviously optically thick for a typical SGR burst. The same conclusion would be drawn even if the energy was supposed to be released steadily with a luminosity L > 10 40 erg·s −1 . 6 Below we will briefly describe the fireball/blastwave model and apply it to SGR bursts to predict their afterglows in X-ray and optical bands.
A fireball with total initial energy E 0 and initial bulk Lorentz factor η ≡ E 0 /M 0 c 2 , where M 0 is the initial baryon mass and c the velocity of light, is expected to radiate half of its energy in γ-rays during the GRB phase, either due to an internal-shock or an external-shock mechanism. Subsequently the fireball will continue to expand as a thin shell into the ISM, generating an ultrarelativistic shock, which has already been studied analytically. A simple approximate solution for the shell radius, R(t), and the Lorentz factor of the shocked ISM, γ(t), is derived as:
where E 0 = 10 51 E 51 erg = 10 41 E 41 erg, n = n 1 cm −3 is the number density of ISM and t is Electrons in the shocked ISM are highly relativistic. Inverse Compton cooling may not contribute to emission in X-ray and optical bands that we are interested in. We will consider only synchrotron radiation below. In the comoving frame the electron number density (n ′ e ) distribution in the shocked ISM is assumed to be a power-law function of electron Lorentz factor γ e , as expected for shock acceleration, dn ′ e /dγ e ∝ γ −p e , (γ min ≤ γ e ≤ γ max ), where γ min and γ max are the minimum and maximum Lorentz factors, and p is the index varying between 2 and 3. We suppose that the magnetic field energy density is a fraction ξ 2 B of the energy density Above is only a rough depict. We have carried out detailed numerical evaluation to investigate the afterglows from SGR bursts, following Huang et al.'s simple model. 4 We chose E 0 between 10 40 and 10 42 erg, and n = 1 or 10 cm −3 . In each case we set p = 2.5, ξ e = 0.5, In order to be detectable, the X-ray afterglow flux from an SGR burst should at least be comparable to that of the quiescent X-ray source. Taking 10 −12 erg·cm −2 ·s −1 as a threshold, then the predicted afterglows will generally be above the value for about 40 − 200 s for intense events (Fig. 1 would last less than 100 s, but if we took S R = 1 µJy (R ≈ 24 mag), then we would have more than 10 3 s (Fig. 2) .
We notice that some researchers do have monitored the SGRs in optical and radio wave bands. In 1995, Vasisht et al. Of special interest is the most prolific source SGR 1806−20. In 1993 October 9.952414
UT a soft γ-ray burst was recorded by the Compton Gamma-Ray Observatory. ASCA satellite happened to be observing the SGR at that moment and a coincident X-ray burst was recorded. 9 Sonobe et al. particularly pointed out that there were no obvious mean intensity changes in X-rays prior to the burst nor following the burst, not only on a timescale of 1 d, but also on timescales of minutes. 11 This is not inconsistent with our model since it was a relatively weak burst, with E 0 about 10 39 erg. Afterglows from this burst are not expected to be detectable.
We have also calculated the afterglows from such a unique burst as GRB 790305 from SGR 0526−66, 12 taking E 0 to be 1 × 10 45 erg and d = 55 kpc. We find that the X-ray afterglows should be detectable (> 10 −12 erg·cm −2 ·s −1 ) for several hours, and S R will be above 100 µJy are relatively clear so that we feel more confident about them. Although such monitoring observations are imaginably difficult, the results will be valuable, not only in that the afterglows might be acquired, but also that the simultaneous bursting behaviors in X-ray and optical wavelengths other than soft γ-rays are important to our understanding of these SGRs themselves.
